Abstract: This paper observes short term effects of football match results by focusing on the
Introduction
Observing the effects of football match results on stock markets has obtained great popularity in the recent decade. Literature in this field belongs to the area of behavioural finance theory due to analysing the investor's mood around certain dates and how the sentiment related to the national pride spills over to the decision making process in portfolio management. If effects of football match outcomes are found in exchanges. Within this approach, authors found that pre-event prices are inefficient and they become efficient after the event.
The goal of this paper is to provide a comprehensive study of the effects of football match results in Croatia for the first time in the literature. Firstly, this research observes the typical breakdown of results into wins; draws and losses as previous literature observes. Next, this study focus on the results for the competitive and qualification matches and compare them to the friendly ones in order to see if the greater the stake, the greater stock return reactions to the match results. The results are controlled for Monday effects in the analysis, due to previous literature finding it significant on the Croatian market 1 . Robustness of results is checked with several approaches, including the pre-match expectations of investors, by including probability of winning via betting odds. The motivation can be found in the fact that there does not exist such type of study for the Croatia up until writing this research. There are several reasons on why the focus is on Croatia. Croatia is a sporting nation and reason why this paper observes effects of football match results of Croatian national football team on stock returns on the Croatian stock exchange is because of huge level of popularity of football in the country. Football is the most popular sport in Croatia nowadays with around 1.500 registered clubs and 128.000 participants (this is around 3% of total population in the country). Football manifestations are gathering huge masses and entering into different spheres of human life such as politics, culture and economics. Interested readers are referred to Lalić (2018) on the history on Croatian football and politics. By looking the investors' point of view, although this market is illiquid, previous literature found evidence in favour of it not being efficient in terms of the Efficient Market Hypothesis 2 . In that way, it is interesting to find out if sporting events affect investor's mood and expectations and reflect in stock prices, i.e. returns. Although low liquidity is often mentioned in the literature as being a negative characteristic of markets such as the Croatian one, in their detailed review of Central and Eastern European stock markets Baele, Bekaert and Schäfer (2015) established that there exist illiquidity premiums on such markets. Moreover, this type of research makes sense to do on ZSE. There exists evidence that mispricing is sometimes greater in liquid markets compared to illiquid ones (see Bloomfield, O'Hara, and Saar (2009) , Linnainmaa (2007) , and Tetlock (2011) ). Tetlock (2008) even controls for different security characteristics (volatility, time until expiration, etc.) when looking the relationship between mispricing and liquidity and found that liquidity is not the issue when pricing securities. This research was even done on limit orders regarding the sport prediction, related to studies such as this one. It is explained that illiquidity precedes the release of new information about fundamental values of stocks which means that investors are reluctant to submit limit orders.
. Scholtens and Peenstra (2009) analyzed the effect of results of national and European football matches on stock market performance of eight different countries (sample: 2000-2004) . Firstly, authors concluded that the stock market responds positive to victories and negative to defeats. Secondly, the stock market responds asymmetrically, i.e. the response to defeat is stronger than that to victory. Unexpected results of European matches do result in a stronger market response than expected results, whereas this is not the case in the national competition. Benkraiem, Louhichi and Marques (2009) investigated whether sporting results of European listed football clubs have an impact on stock market (2006) (2007) . Authors concluded that sport-ing results of listed football clubs affect both the abnormal returns and the trading volume around the dates of matches. Also, it was found that the movement and the time when impact occurs depends on the type of result, whether it is defeat, draw or win, and it also depends on match venue, whether it is home or away. Castellani, Pattitoni and Patuelli (2012) analyzed the links between football match results, bets and stock returns of all listed European soccer teams. Sample in this study included all the results and the pre-match betting odds 4 . Results from this study indicate that wins are associated with positive abnormal returns, and ties and losses with negative abnormal returns. Authors also found that role of bets in shaping market reactions to unexpected results are non-significant. Levy (2015) investigated whether sport results for New York City based teams affect daily returns, volatility and trading volume of major stock indexes in the USA . Returns were abnormally high following championships won by New York City professional sports teams, and that returns are abnormally low. Amelie and Darne (2016) focused on 18 countries in the analysis of effects of Fifa World Cup announcements ranging. The sample included both developed and developing countries, with short event windows ranging from -1 to +2 days around the announcement days. Results indicated that losing bidders country stock indices resulted with significant negative CAARs (especially for African countries), whilst winning bidders stock indices did not result with significant results. Torman, Seyhan, Buğan and Kılıç (2016) researched friendship and tournament matches of national football teams of England, Italy, France, Spain and Turkey from year 2002 until 2015. Authors found that football matches of national teams have different impact on stock market and that there is no common effect. Berkowitz and Depken (2018) included financial performance of English football clubs in their analysis. Main result of the research indicates that market asymmetrically responds to winning and losing a match; which is linked to good or bad financial performance of a club.
Other methodology includes regression models of return series and/or GARCH modelling of risk if authors observe effects of match results on risks as well. Here, Berumen and Ceylan (2012) is included, who focused on Chile, UK, Spain and Turkey. Results were interesting in terms that when more successful teams (as in Spain and UK) obtained losing results, investors become more risk averse, but the results were insignificant for winning results. Opposite results were found for less successful teams of Chile and Turkey. Floros (2014) applied the GARCH methodology whilst modelling return and risk series of four football clubs in Europe. The results were somewhat mixed, some return series reacted positively after a win, while some did not react at all. In that way, investors could tailor their strategies more precisely with results from such studies. Turkish national team results were observed in Demirhan (2013). Author found that winning did not affect the stock market index return, whilst losses and draws had negative effects. The overall results indicate that in the majority of cases the stock returns react positively to the winning outcomes, and losing causes negative return reactions. Draws have mixed results. It can be said that national sentiment is somewhat affected by the national football team around the matches, in which investors are obviously affected as well, which contributes to the literature on irrational behaviour of investors in certain situations. However, there is some research which did not find any effects. Thus making the research more interesting to see if any effects exist on the Croatian market and how can they be exploited.
Methodology
Event study methodology is widely known today due to many different applications of stock return (volatility and trading volume, among other) reactions to different economic, political, environmental, social and other events. Thus, this section briefly describes the methodology by following MacKinlay (1997) . The actual return of the i-th stock on date t is denoted with r i,t , return conditioned via some information available on date t is denoted with E(r i,t |I t ). In order to evaluate if an event had an impact on stock returns, in the first step the abnormal returns AR i,t are calculated as the difference between the actual and conditional return, AR i,t = r i,t -E(r i,t |I t ). I t is the information available at date t. Conditional return can be calculated as an average return of the pre-event window. However, a more common approach is to estimate a market model in the pre-event window:
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where N + denotes number of positive abnormal returns at date t. Wilcoxon signed rank test is another popular nonparametric test in which the test statistic is given by:
in which i R  denotes the positive rank of absolute value of abnormal returns of stock i.
The test value 4 θ for a large N follows a normal distribution with expectation N(N+1)/4 and variance N(N+1)(2N+1)/24. Corrado (1989) rank test is also a nonparametric test, in which abnormal returns are ranked in the estimation and event windows in order to compare the ranks for each stock with the expected average rank. The test statistic follows a unit normal distribution.
The length of the event window is short due to the power of test being greater for shorter windows. Previous literature usually chooses a window length of either several days in which abnormal returns are ranked in the estimation and event windows in order to compare the ranks for each stock with the expected average rank. The test statistic follows a unit normal distribution.
The length of the event window is short due to the power of test being greater for shorter windows. Previous literature usually chooses a window length of either several days (5-7) or 21 (-10 up to +10 day). Moreover, the majority of events which are being tested in empirics are assumed to have short term effects. In the case of this research, it chooses the time span as previous related literature -1 up to the +2 day, with the event window being 4 days long. Since there are many matches to be explored in the last couple of years which are included in this study, the time span observed is of course, longer than the pre-event window. But this does not mean that the event window itself is long. It is always equal to 4 days in total. Other details can be found in Serra (2002) on different test and power of tests discussion with respect to sample size can be found in Bartholdy, Olson and Peare (2007) .
Empirical results

Data description
For the purpose of empirical evaluation of the football results regarding the Croatian national team on the stock returns on Zagreb Stock Exchange, the formal Croatian stock market; daily data on the most liquid stocks has been obtained from ZSE (2018) for the period 2 January 2013 until 1 December 2018. The data includes daily index value of the CROBEX, official stock market index and daily stock prices of the most liquid stocks in year 2017 based upon official statement of ZSE (2017). In that way, the analysis can include more data on the return series in the observed period 6 . In total, data on 60 stocks was collected. Summary statistics is given in table A1 in Appendix. The entire year 2013 and first two months of 2014 were used as the pre-event window in order to estimate the market model given in (1). However, since several matches took place in 2013 as well, the model was augmented as follows: (9) where Di t is a binary variable equal to unit value the day before a match, the match day and one day after; else it is equal to zero. In that way possible effects of matches which occurred in 2013 7 were excluded. Next, MON t is a binary variable equal to unit value if the day of the week is Monday in order to capture the weekend effect 8 . In that way, other possible influences on the stock return series which could distort the results are excluded. Environment R package eventstudies ) was used
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where Dit is a binary variable equal to unit value the day before a match, the match day and one day after; else it is equal to zero. In that way possible effects of matches which occurred in 2013 7 were excluded. Next, MONt is a binary variable equal to unit value if the day of the week is Monday in order to capture the weekend effect 8 . In that way, other possible influences on the stock return series which could distort the results are excluded. Environment R package eventstudies ) was used for the estimation and calculation part. Equation (9) was estimated by using the least squares method with Newey-West (1987) consistent standard errors for the pre event window. The abnormal returns were then calculated for every event stated in Table 1 . Table 1 displays results of football matches of the for the estimation and calculation part. Equation (9) was estimated by using the least squares method with Newey-West (1987) consistent standard errors for the pre event window. The abnormal returns were then calculated for every event stated in Table 1 . Table 1 displays results of football matches of the Croatian national team which were collected from the CFF (Croatian Football Federation) statistics, which is the official page of the Croatian national team. Sample includes 60 matches being played by Croatian national team from year 2014 until 2018. Sample includes friendly, qualification and tournament matches which were played in the given period. In that way, different types of matches were included in the analysis in order to get a more precise picture. 
Event study results
Firstly, the aggregate results are observed by dividing the games into win, draw and lose as previous literature does. Table 2 shows the cumulative abnormal returns (CAAR t ) around the date of matches with the test values defined in (6) and (7) with corresponding p-values. Day -1 corresponds to the date before the match, day 0 corresponds to date of match, and days 1 and 2 correspond to first and second day after the match took place. In that way, anticipation effects were observed if they were present in the return series (-1 and 0) and, as usual, 1-2 days after the match in order to observe the short term effects, if they even exist. Previous studies observe only 1 or 2 days after the match, due to explanations that these effects are irrational and short termed. That is why only those two days were observed. Table 2 reveals that neither win, draw nor lose of the Croatian national team has significant impact on the stock price reaction on Zagreb Stock Exchange in the given event window. This is confirmed for both test statistics. It seems that investors in Croatia are not affected by the sporting results of football matches in the observed period. Moreover, the winning matches seem to result with lower CAAR on day +1 compared to the match day (0.0011 compared to previously 0.0012), however it is not significant. Similar conclusions arise for draw and lose matches as well. In order to observe if any match had any significant effects on the return series, all of the matches were divided into winning ones, draws and losses and for every date in Table 1 conducted the event study approach. Detailed results are provided in Tables 3,  4 and 5. Again, the conclusions are the same as before. No significant effects (in all tables) were found for any date regardless if the match was winning, draw or losing one. Some CAARs were even lower on day +1 for the winning matches, as some were greater compared to match day for losses. In that way, the results seem to confirm that on the Zagreb Stock Exchange, the investor sentiment is not affected by sporting events in football. However, these results were tested by doing a robustness check in the next section. 
Robustness checking
Following Edmans et al. (2007) , CAARs for ever match on day +1 were obtained, i.e. after the match day and by using panel regression estimated the equation in which CAARs depend upon the binary variables of winning, losing or having a draw match: 
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where WINi,t is equal to 1 for winning, else 0; DRAWi,t equal to unit value for a draw match, else 0 and LOSEi,t equal to 1 for losing on match day. The results are shown in Table  6 . It can be seen that no significant results were found in all of the outcomes. This is not consider being economically significant due to detailed results in previous section, as well as where WIN i,t is equal to 1 for winning, else 0; DRAW i,t equal to unit value for a draw match, else 0 and LOSE i,t equal to 1 for losing on match day. The results are shown in Table 6 . It can be seen that no significant results were found in all of the outcomes. This is not consider being economically significant due to detailed results in previous section, as well as the small coefficient of determination confirms that match results do not explain return movements on ZSE on day after the match. The coefficient besides LOSE variable is of greater magnitude and negative as well; as in Edmans et al. (2007) . Finally, in order to see if any effects could be found by dividing the matches into qualification ones, friendly and competitive tournaments, the sample is divided into those three categories. Thus, equation (10) was re-estimated for the mentioned categories. Results of the panel regression estimation are shown in Table 7 . As previously, no significant effects were found for any of the match outcomes. 
Expectations augmented model
As previous literature suggests (see Edmans et al. 2007 , Palomino et al. 2005 , the results should be adjusted for the pre-match expectations of a given result. That is why data on betting odds for every match observed in this study was collected from oddsportal (2019) for winning, draw and losing and calculated the probability p i,t of the national team to win as suggested in Bernile and Lyandres (2011) : Tables 2-5 were re-done with inclusion of the probability p i,t in the market model for the day after the match. The new results are shown in Tables A2-A5 in the Appendix. The results remained the same. Finally, as in Edmans et al. (2007) , the model in which the CAARs on day +1 are dependent upon the binary variable of winning (previously denoted WIN) and the probability defined in (10) were estimated as well: (12) where it should hold that α 0 is not significant, α 1 > 0 and α 2 = − α 1 < 0. This is due to the explanation that rational investor should price the loss effect stronger for losses which were unexpected. This is easily seen if the probability of winning p i,t is high but the team loses (i.e. the WIN binary is equal to 0), this should be negatively reflected in CAARs. The results of estimating (12) on the full sample and subsamples are shown in Table 8 . Again, the results are not significant for both variables in the model, WIN and probability; meaning that investors on the ZSE do not take into account football events and results when pricing the stocks. Finally, model (12) was re-estimated with the restriction that α 2 = − α 1 . Results given in Table 9 , again, show the same result as previously mentioned. Thus, no effects on stock returns could be found for the examined matches in the observed period, even when controlling for expectations. As previous literature suggests (see Edmans et al. 2007 , Palomino et al. 2005 , the results should be adjusted for the pre-match expectations of a given result. That is why data on betting odds for every match observed in this study was collected from oddsportal (2019) for winning, draw and losing and calculated the probability pi,t of the national team to win as suggested in Bernile and Lyandres (2011) 
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Discussion
The results in the empirical analysis indicate that sporting outcomes regarding football matches did not affect the investor sentiment on the Croatian stock market. These results are in line with some of the previous literature in which authors did not find any effects as well (see literature review section). The conclusion stays the same even when controlling for expectations via betting odds. However, there are several conclusions based upon such results. Firstly, since no effects were found in return series on days after the match results, it can be said that using sporting events in investment strategies is not advised on Zagreb Stock Exchange. Even though the effects were not significant, it was often found that CAARs were negative on days after the match, regardless if the match was winning or losing. It seems that no profitable trading strategy could be formed on ZSE based upon football match results. Next, explanations of such results should be looked upon in future work. The results in this research are in line with psychological work such as Isen and Simmonds (1978) , where the study obtained interesting results in gambling situations. Namely, positive results (such as winning a game in football match) caused a cautious optimism as authors defined it. This means that people with cautious optimism are more cautious and less likely to gamble; due to overestimating the probability of winning and underestimating the probability of losing. Other explanations could lie upon that majority of the investment portfolios of investors in Croatia have foreign assets compared to the domestic ones. In that way, the national pride and emotions which arise from any game do not reflect that much in the portfolios. This conclusion is in line with Botha and de Beer (2011) , in which authors also did not find any significant effects of football outcomes due to great proportion of foreign investors on the stock market in South Africa. Similarly, Tufan (2004) concludes that results obtained in that research can be caused by the Istanbul Stock Exchange investor structure. As it is stated in the paper, almost half of Turkish shares are being held by foreigners. Also as a result, since the matches were held in different time zones, World Cup matches could not have any effect on ISE 100 Index returns. Finally, some explanations are given in Boyle and Walter (2003) . Authors explained that if fans (which include investors as well) expect the team to win, no significant changes in the moods could be observed if the team actually wins. This has a consequence in results with a downward bias for positive CAARs. Similar can be stated for expecting the team to lose a game. To conclude, football clubs in Croatia are not stock companies as some other clubs in Europe are. Thus, this could add up to the explanations on no effects on stock returns as well.
Conclusion
In the recent decade a numerous number of studies which examine relationship between sporting events and stock market returns have been emerging. These studies argue that investors' mood changes with results from sporting events. As a consequence, this change is influencing investors' decision making process in portfolio management. One of these sporting events are football matches of the national team, where national pride comes in place and changes investor's mood depending on results from matches. In this context, this paper investigated whether stock market returns on Zagreb Stock Exchange are influenced by football match results of Croatia's national team between 2014 and 2018.
A conclusion is made that neither win, draw nor lose have an impact on stock price reaction on Zagreb Stock Exchange in analysed period. That is why no effective investment strategy regarding the observed stocks and the observed market could be recommended at this point. The study has some shortfalls. All of the stocks in the analysis were grouped into one sample. In that way, different sectors were grouped in all of the calculations (although previous literature does not separate the stocks in that way as well). Thus, further research can analyse the impact of football match results of Croatian national team on big tournaments such as European Championship or Fifa World Cup on different sectors in Croatia, such as tourism and beverages. However, the results in this research were found to be robust and this can be considered as initial attempt to get some insights into the considered topic. Škrinjarić (2018) and references in this paper which refer to this market being interesting for exploiting inefficiencies. 3 Authors also found that more important games, such as tournament matches, have bigger impact on share price movements, relative to less important games, such as friendly games. 6 Croatian stock market has problems with liquidity and the usual approach when using data from that market is to obtain the data on the most liquid stocks which basically make the majority of the stock market capitalization. See Minović (2012) or Vidović (2013) for further details. Moreover, Škrinjarić (2018) states that in the period from September 2014 until May 2018, only 9 stocks on ZSE were traded at least 90% of the time, 17 stocks 75%, 25 stocks 60% and only 37 stocks which were traded at least 30% of the time. Although there are a small number of stocks present which had great liquidity, we opted to use as much as data possible in the analysis due to parametric tests having greater degrees of freedom. For those stocks for which the data was missing around the event date, the algorithm excluded them from the analysis. Previous literature has shown that illiquidity is not an issue in mispricing on the stock market in event studies (see Tetlock, 2008) . The algorithm of calculation is such that it uses all available data around the event. This means that some stocks were included for one game, and not for another. If we just used the most liquid ones, sometimes these stocks are not traded around event days. So, including as many stocks possible in the analysis, the data around each match was greater compared to starting with a smaller sample. 7 The matches took place at the following dates: 6 February, 22 and 26 march, 7 and 10 June, 14 August, 6 and 10 September, 11 and 15 October and 15 and 19 November 2013.
